The impact of resonance stabilization on the intramolecular hydrogen-atom shift reactions of hydrocarbon radicals.
A series of intramolecular H-atom shift reactions of both alkenyl and allylic radicals were investigated by using CBS-QB3 electronic structure calculations. In the first set of reactions, an alkyl radical site was converted into an allylic radical site. In the second set, an allylic radical was converted into another allylic radical. The results are discussed in the context of a Benson-type model to examine the impact of the transition-state partial resonance stabilization on both the activation energies and the pre-exponential factors. In most cases, the differences in the activation energies relative to those for the analogous alkyl radicals are primarily due to the barriers of the bimolecular reaction component of the activation energy. For the first set of reactions, there is additional entropy loss relative to the alkyl radical analogues. This additional loss of entropy may be smaller than some previous estimates. The pre-exponential factors for the second set of reactions are generally similar to those of the analogous alkyl radical reactions (once the double bond in the transition state is accounted for).